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[CWs)] 
[Clani I) 

The mavtetic-fubstance endocyst particle which is • mapietic-wbstjmee endoeyit partide 

wNdi consssu of an orpmie hi^ polymer and the mapietie nbstanee with a ine^ 

dameter of l-SOnm. and ia eharaetenzed by eontnninf Mid magnetic n^stanee b the state of 

dbtrbution in the nterior. 
[ClakiiZ] 

The mapistie substance b e macnetie-substance endocyst partide accordmc to daim I 
characterized by fer a metal ion onSzinc and f orm ing it inside a partide in the polymerizatiai 
process n which a iMiticls is made to form. 
[Ctasn3] 

A metal ion is a macnetic-substancs endocyst particle accorc&ng to daim 2 chvacterized by 

being nn nn. 

[Cla«n4] 

An organic high polymer b a mapwtic-substance endocyst partide acccrdng to claim 1. 2. or 3 
characterized by msUng into the main constituent the polymer wMch consists of an acryie 

An acryfic monomer b a magpetic-substanee endocyst partide aeeerdmg to dtiim 4 

characterized by bemg the m onomer which has a gf^ddyl ftreup. 

[Cbknd] 

An acryfic morwmer b a mapietic-substanee endocyst partide accordng to daim 4 
dweetorized by being poiyethylene-glycol (mete) acrybte expressed with the monomer and the 
fbOowing general formtia which have a giycidyl group. 
CH2=CR-COO-{CH2-CH2-0]n-H 

(R expresses H or CH3 among a formula, and n expresses the integer of 2-20J 
(Claim 73 

The ma^tic-substanee endocyst partide •ceerdhg to daim 1. 2. 3. 4. 5, or 8 diaracterized by 

mean partiele dameter being 0.05-1 mi cr ometer. 

[CWmflil 

The macnetic-substance endocyst partide aceonSng to daim 1. 2. 3. 4. 5. 6. or 7 characterized 

by the content of the encrietie substance bemg 0.1 - 40 % of the weight 

tClaimO] 

The process «Mch cames out the polymerization of a hydropholxb monomer and/or tiw 
hydrephBc mo n ome r , and forms a partide into a drainage system solvent 
It consists of a process which oxiiSzes said metal ion and forms the magnetic sii>stance «to 
said partide whBe ineorporating a metal ion. 

The msnufacture approach of the magneticsi^bstBnce endocyst particle characterized by 
advandnf to cemcidenee the process which forms said partkle, and the process wMch fbrms 
said mspwtio substance. 
[ClasnIO] 
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DETAILED DESCRIPTION 

[Det«aed Description ef the hventiorO 

[F«eU of the hvention) 

[0001} 

Its particle size ifistributnn is 
detriiuted stsbiSty. and is rebted 
siiistancs useM «s a particle far 



may not reflect tfie oti^rbI 



I thb invention has uniform 
with the mocromoleGule particle which 



and it exeeb « 
s the macnetie 
the partkle for 

CBaek^ound of the bwentiofO 

(00021 

Hpw to make corasin rai ion in ■ macTomoleciic particle ( frashinc / (I } production ] as e 
method of prodicinc a ma^ietic-substanco endocyst particle conventionBOy. and produce a 
napieticr-substjnce endocyst partida. (2) — tho approach (patent referencs 1 reference) of 
BWk«dh( a mapietic-suhstance pwtide ( finishnt / pro<hx:tion ] ai the process wNch canies 
out the p^ymerization of tfie particle from a mononter. and (3) — the method (patoit reference 
2 reference) of making the macromolecule particle produced separately and a macnetic- 
ntetaneo particle eempewid-ize is ieamed Moreover, in addition to this, there is the vprrnch 
(patent reference 3 reference) of eeverint (4) maptetie-si^bstaneo partide «ath a mscromolectie 
etc. 
[00033 

The macnetic substance was exposed to the frori face, and the approach of (I) had the 
teehnicai problem that the macnetic substance oxidized in order to make a macronioiecule 
partide ^sorb iron ion. The approach of (2) had the technical problem that control of tlw 
technical problem that a maptetic -substance particle b not incorporated by Iwmogerteity at a 
partide. or particle size «ns (SfHcutt. af>d served as a tarf e otgect of particle size <fistributjon. 
Svtce a macromolecuie particle conderued the approach of (3). there was a technteai preMem 
that ct couM rwt be used in a particle with a smaD particle size. SirKe eoverinc of the approach 
of (4) was impessUe for homofcneity. it had the technical problem that fhMtinc and dtspersaMlity 
may be bad and a part of magnetic-substance particle front face may be exposed. 
(D004] 

On the other hand, as minute amowt immunoassay known from the former, racfioimmunoassay. 
enzyme hmuieassay. fluorescent immunoassay, etc. are already put in practical use. These 
approaches are approaches of detecting the existence of this, the antibody which reacts 
apeaflesDir. or an antigen using the antigen or antibody which added the isotope, the enzyme, 
and the fboreseent material as an incficater. re^eetiveiy. 

On the oc ca s i on of such immurw»assay, the mspietie-substanca endocyst particle b used in 
order to perform B/F separation efficiently and simple. Moreover, use ether than 8/F separation 
(patent reference 4 reference) and the immunoassay (patent reference 5. patent reference 0. 
and patent reference 7 reference) which uses the msgnatie-substanee endocyst particle iUelf 
as an indicator inp-edent are imSeated. 
[0005] 

[Patent reference I] JP.9-208788>^ 



[Patent reference 2] JP.6-23I957>^ 
[Patent reference 3] JP.&-926<0> 
[Patent reference 4] JPJOOChSSSSIA 
[Patent reference 5] JP.6-148189> 
[Patent reference 6j JP,7-22S233> 

[Patent reference 7] ** table Na 524675 ( 2001 to ] etfkM report 
[Descriition of the biwentieiO 
[Prableni(s) to be Sohnd by the kwerttwi) 
(0006) 

Its partide aze dstnbution b narrow whde thb invention has uvferm magnetbm « view of the 
abow-msttioned present concfitiorv and it exceb in <fistr3>uted stdsSty. and asns at offerng a 
mapietic-siMtance endocyst partide and iu mareifecture approach useftd as an ot«ect for 
■manosssay. and the partkb for immunoassay using it 
[Means for Sdwig the PkvUen^ 
[0007] 

Thb bvention a ■ mapietic-substance endocyst particte whid» consbts of an organic high 
vakfmcT and the magnetic substance with a mean partide <5ameter of l-SOmv and b a 
maxnetic-sti>5tance endocyst partide which contains the a 
in the state of dstrAutien h the interior. 
Thb invention b erpla i ne d in fuO detaa below. 
[0008] 

The maeietie-substvice endocyst perticfe of thb nvention consbU of an orgn; 

and the maipietic substance with a mean partide dbmeter of 1-3arva 

The ab o v e men ti ocwd organic high po»ymer makes the main constituent tho polymer which 

oomistoef a hydiuiiliiBc morwmer for fbmvtg the thefl of a m acr ewe l e c iie pertide, fbrmiiy the 

hy^ophebie monomer for forming the core of a macromolecute partide. and/or the 

macromolecule particle underwater dbbrimted to stabflity. 

Since the dstnbuted stabSty of the magnetic-substance endocyst particle which win be 
ebt^ied it b hard eommg to incorporate the metal ion bter mentiorwd dicing the grain chad 
pdymeriutien whoso amount of the hyd-ophobic monomer in an organic high polymer decreases 
especially and the ametait of a hydrophiliQ monomer decreases faDs It b desvable to use these 
togBther. as far that rate, it b denriUe thM a hydrophobic monomer b [ 5 - 97 % of the weight 
and • IvdophiSc monomer ] 3 - 95 % of the weight, and it b more desir^le to aiSust stitably if 
needed at ths rwige. 
[0009] 

sr. for example Styrene: alpha methyl styrene. 



Styrene derwative: vinyl cMorides. such a 

metfiyl atyrene; Vhyl acetate, vinyl ester L such as propiorne-acid veiyt ^ — wisstursted nitrile 
I such as acrytonitrito 1 (meta) ~ a methyl acrybte — An ethyl acrylate. butyl acryiate (metaX 
2-«thytMsyl acrybte (meta), (Mete) Aerylie-acid stearyl. ethylene gtyeol Onota) acrybto. (MetiO 
TriAioni etM (meta) acrybte. perrtafluore propyl (mcu) acrybte. AoySe ester (meta) 
derivatives, such as cydohexyl (meta) acrybte. glyddyl methacrylste. and tetrahyd-efarfuryl 
(meta) acrybte. etc are mentioned. These monomers may be used Mependently end may use 
two or more sorts together. 
[0010] 

As the above-mentioned hydophobic monomer. acryGc monomers, such as acrylic ester &neU) 
derivatives, such as a methyl acrybte (meta). an ethyl acrybte (met^. bu^ •crybte (metaX tr 
ethyfiiexyl acrybte (meta). acrylic-acid &neta) stearyl. ethybne glycd Gneta) acrybte, trifluoro 
ethyl (meta) acrybte. pentafluere propyl (meta) aer^ata, cyclohexyl (meta) acrybte. glycidyl 
methacrybte. and tetnhytfrefiurfuryl (mete) acrybte. are used prefer^. 
[0011] 

As the abovermentioned hydrophobic monomer, more preferably, m order to cany out 
synchnmiza&n of the particb fermstion and mapietic-sidwtanee fermation by the 
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polymerization so that it may mention bter. the acrylic n 

excellent In the capadty to mcorporate a metal ion during a partide polymerization at high 
concentration b used That is. abo in the ^Mve-mentioned scryic monomer, smce convstaiSlty 
with iron ion and magnetite b high, especbDy glyddyl methacrybte (GMA) b used especblly 

suitebly. 
[0012] 

A cross-linking monomer can also be used as the above-mentioned hydrophobic monomer. As 
the above-mentioned cross-linking monomer, a divtnylberuene. divinylbiphenyl. dvinyl 
naphthalene, ethylene GURIKORUJI (meta) acrylate. 1. 6-hexane JIORUJI (mete) a^ybte. 
neopentyl GURIKORUJI (meta) acrybte. TORIMECHI roH pro pantry (mete) acrybte. tatra- 
methyfel METANTORl (mete) acrybte. tetramethyM propane tetrapod (mete) acrybte, daDyl 
phthsbte and ite isomer. triaVyf iaocyanurate, ite derivative, ete. are mentioned, for exanvle. 
These cross-Gnking monomer may be used independently and may use two or more serte 
together. 

Abo in thb. since cempatibaity with aren ion and magnetite b higK ethylene GURIKORIMI (mete) 

acrybte is used suitebly. 

[0013] 

<A hydr^>hi8c morwner> 

As the above-me n tioned hydophiKc monomer, for example An acrylic acid a methacryltc ackl. 
The sulfonate which has the phosphoric ester: polymerization nature unsaturated bond which has 
the c«ftmxy1iG-acid polymerization rtature unsaturated bond which has polymerizstkvi nature 
imatureted bonds, such as an iteconic acid, a fumaric acid, and a maleic acid; The 4th cbss salt 
of dimethybminoetbyl methacrybte, salt [ of an amine ]; which has acr/k>y1 radicals, such as the 
4th cbss salt of diethybmino ethyl methscr/fate. — vinyl system morwmer: which has cation 
radicals, such as a salt of the nitrogen-containing compound which has vinyl groups, such as 
vinytpyridtne. — 2-hydroxyethy1 methacrybte — Nonionic vinyl system monomers, such as 
poJyethylene-glycol (meta) acrylate, acrylamido (meta), methylol acrylamide, and glycerol 
methacrybte (GLM). etc. are mentioned. These hydrophilic'i>roperties morwmer may be used 
independently and may use two or more sorte together. The polyethylene-glycol (mete) acrybte 
expressed with the following general formub also in this has the high capacity which dbtributes a 
particle to stabSity wwJenMater. and since fomiation of the mapietic substance b not bsn-ed. it is 
used sutUbly. 

CH2=CR-COO-(CH2-CH2-0)n-H 

R expresses H or CH3 among a formub. and n expresses the integer of 2-20. The desirable 

minimum of n is 2 and a desirable upper limit Is 10. 

[0014] 

As for tho above-mentioned magnetic substance, it is desirable that a mete! ion oxtdzes and 
forms inside a particle in the polymerization process in which a particle is made to form. 
<Metelion> 

Although the ^ve-mentioned metal ion wiP rwt be Bmitod especblly if the magnetic sUbstence 
is formed they are iron ion. cobalt ion. nickel ion. etc.. and b iron ion more preferably. With an 
oxidizer ete., the magnetite which is the magnetic substance oxidizes and ferric chloride b 



[0015] 

The mean particle diameter of the above-mentioned magnetic substance is l-30nm. The 
mapwtie response eharscteristic of the magnetic substance decreases that it is less than Inm, 
when K is used for immunoassay, sensitometry falls, and it is hard coming to carry out quality 
and viantitetive analysb. Moreover, if it exceeds 30nm, the ^persibility within a magnetic- 
substence endocyst particle fafls. and magnetism becomes an unurvfonnity. and it will be hard 
coming to carry out quality and quantitetive analysb. when it b used for iimiunoassay abo in 
tfxa case. A desirabb minimum is 2nm and a desir^b upper bnit b 20nm. Furthennore. it 
becomes pessftle to form the minute magnetic substence by carrying out synchronization of the 
process which oxidizes a metel ion and forms the mavwtic substance, incorporating in a parUcie 
the process and metel ion which form a particb like [ although a desirabb upper limit b lOnm 



and it b usually difficult to form such a minute mapietic-substance particle ] the maimrfacture 

approadi mentioned bter. 

[0018] 

The maenetic-siAistence endocyst particle of this invention conteins the above-mentioitod 
maptetic siAstance in the state of distribution in the interior. That b, in the magnetic-substance 
endocyst particb of thb invention, it exbts in the condition of having distrSxited inside the 
particle, without the ma^ietie substance being exposed to a partide front face. 
[00171 

As for the magnetic-substaiKe content of the magnetic-substance endocyst partide of thb 
inventba it b desirabb that the pdymeriutien presentation a^uste in 0.1 - 40% of the we«ht of 
the range. The magnetic respense characteristic of a mapietic-substance endocyst particb 
decreases that it b bss than 0.1 % of the weight when it b used for insnunoassay, sensitometry 
felb. and it b hard coming to carry out quaGty and quantitative analysis. Moreover, if it exceeds 
40 « of the weight the pdymerizatbn operabiBty of a particb will feS and it wOI be hard coming 
to incorporate a metal ion during a partide polymerization. A dtuSnUlt mMnum b 1 % of the 
weight and a desraUe upper Emit b 30 % of the weight 
[OOIB] 

As for the mean partide Aameter of the map*etic-substance endocyst partide of thb invention, 
it b desirabb that the polymerization cendtnn adiuste in 0.05-1 micrometer. When it exceeded 
bss than 0.05 micrometers and 1 micrometer, was hard comir« to carry out control and 
polymerization actuation of the particb shape of • magnetic-substance endocyst particb. and it 
appSed to immunoassay in less than 0.05 micrometers, and sensitometry falb. b hard commg to 
cany out quality and quantitetive analysis, it exceeded 1 nricrometer and it applies to 
imrrunoassay, in dspersion dquid it passes by condensation, a partide becomes easy to 
se<6nent by the time, and it is hard quality and quantitetive analysis comatg to carry out abo in 
thb case. A desirabb minimum is 0.07 micrometers ar>d a desirable upper limit is 0.8 



[0019] 

The magnetic- substence endocyst particle of this invention consists of a process whidi carries 
out the polymerization of a hydrophobic monomer and/or the hydrophilic monomer, and forms a 
particb into a drainage system solvent and a process which oxidzes the atmve-mentioned metd 
•on and forms the magrwtic substerwe whtb ir>corporating a metel ion in tfte diove-mentioned 
perticle. and is martufactu-ed by the approach of advancing to comcidence the process which 
forms the above-mentioned particle, and the process which forms the above-mentioned 
magnetic siAstance. Such a manufacture approach is abo one of this inventions. 
[0O2O] 

In tho process which carries out the polymerization of a hydophobic morKmcr arnl/or the 
hydophilic morwmer. and forms a particb into a drainage system solvent it is desirable to add a 
polymerization hitbtor. 
<Polynierization initbtor> 

It is not Timited especblly as the above-mentioned polymerizatian initbtor. for exampb. a water- 
sok4>le organic azo compound, an inorganic peroxide, organic peroxide, ete, are mentioned. 
As a suiteble example of the above-mentiorwd polymerization initiator, potessium persuifate 
(KPS: polymerization temperature of 70 degrees C). azobis amidnopropane hydochloride (V-50: 
polymenzation temperature of 70 degrees C). 2. and 2-azobis [2-(2-imidazdine-2-IRU) propane] 
dhydochloride (VA-044: polymerization temperature of 60 degrees C) etc. is mentioned Among 
these. KPS w^uch is a peroxide system polymerization initbtor expecte to contribute to oxidation 
of divalent iron ion with polymerizatjon irwtbtion. and assumes the synchronization of the 
polymerization and magnetite ger^ration by the morwmer and iron ion. Moreover. V-50 ar»d VA- 
044 have weak oxidzing power, and it becomes the polymerization tnstbtor which participates in 
loose oxidation reaction of divalent iron ton. 

Since the above-mentioned polymerization initiator may lose radical activity by the consumption 
and F«3* by oxidization of Fe2>. it b the purpose to which the particle growth by the 
pdymerizatbn is urged, and it is effecUve to cany out adding after nviing to • particle growth 



hltoy/www4.ipdl.ncipi.gojp/cgr-bin/trBn.web.cp.aje 



2005/12/19 



httoy/www4.ipdl.ncipi.gojp/cgr-btn/trBn.web.cgi.qie 



2005/12/19 



JPJ00«-t63421>^ (DETAOfO OESCRPTIOM} 



JP.20M-I6342IJI (OETAOa) OESCRlPTnN] 



<:»«• • new Mooncbry iivticls b not fiamied but a particle front fac« is eomod 

waOi a polyincr. 
COQZl) 

<pH rectAxtor> 

in fanning the mt^tetie substance in a polyrocf tta tioo and coincSdenee. in tHa kwcntkn. it 
becop w wipor ta n t to atfiust pH in « polymerization system to basictty. For eun^ atthouxh 
uidefwater dstriMted stabiity a pMd as a merit and the nafraw mcn^^ 
particle sun dbtrijution b obtaned by the system u«ng KPS as a pelymenzatkn ntiatar. snce 
oontral of ondmg power cannot be performed as a demerit bu the inside of a potymeri^ 
system becomes acidity, the mavwtie-sitetaneo cndeeyst particle obtained may tian nto a 
weak partide of how to a cnavwt to be able to &mm near. On tho other hand, the merit h the 
system using VA-W which do net have osidizhg power as a polymertzation irvtiatw ^ 
at a pelymerizstian system b neutrsBty mostly. 

h order to maeitMi pH in a pdymerization system at weak base natm. the gawd bsse as a 
pH refUbter can be used NH40H b sutaUy used as a pH recubtor. 
Tho abowo-mentbned pH repister can be added several times if needed. 
(0022) 




Altheui^ pertKle polymerization methods, such as a s 



far the mspwtiirsiAistance endoeyst partbb of thb inwentiorv smee it b desa^ 
or less, the Ov vdbe of the mavMtie-substnw endocyst p«tieb obtained b suitably 
ffiVKActured oecer^ to tho soap free emubnn polymerization exceBert in certrd of part^ 
size dbtrfaitierL 

AMieu^ the manAetm appreeeh of the magnetic-substance endocyst particle by the sow 
free cmdbton pelymeri z aticn b OUstrtted hereafter, it b not bnited to tfes appreadt. 
C0023] 

The typical polymerization presentation b as foBows. 

The monomer constituent which consbU of a hydrophSo monomer / a hydrophobic monomer / 

a reactartt emuisalier 3c 

H2O:10Qi 

Weichmg capacity of the afac w me n tioned monomer constituent and the water b carried out to 
a 4 opefong flask. A tXkwing, rod and a refkn cooGng pipe are attached in each operwig. fthxt in 
the system using KPS and V-50 as a potymerizstion iritbtor. by the system which uses VA-044 
[ TO-dep-ee C ]. it puts nto a SO degrees C - 60 dep-ees C thermostat, and the nitrogen purge 
of the inside of a system » earned out storing. Then, the potymenution initbtor melted n water 
b pouvd in into a system *inth a glass syringe. This »imo is considered as polymenzation 
irwtiation end the water solution of FeCI2.4H20 which uses a i^ss syringe and serves as a 
source magnetism is poured in after prede t ermined time. FeCI2.4H20 uses what melted 1 / 
three to 4 time mol of a polymerization initbtor in 5g of water. That b. whfle $t«rtv« the 
polymerization of an above-mentioned monomer by the polymenzation irritbtor. a ma^tic- 
substanca endocyst particle is manufactured by oxidizing divalent iron ion Onagnetite-izhg). 
As for a polymerization, it b desrsttle to carry out from initiation For 2 hours to 24 hours. In 
order to obtain moderate oxi<fizing power. NH40H may be added b the middle of a 
potymerizatiorv and lurther. in order to urge growth of the particle by the polymerization, a 
pdymerization initbtor may be added in the middle of a polymerization. Thjs. the magnetic- 
substance endocyst particle wMeh b a macromolecule partide which connoted the magnetic 
substance can be obtaaied. 
[0024] 

The above-mentioned reactant emidsHier b a copdymerization monomer, and may be added if 



n emdsHier. the reactant emubifiers expressed with the 
e mentioned, for exampb. and these reactivity emubifier may be u 



<A reactant emulsifier> 



independently and may use two or more soru tegelher. 

t0O253 

[Femub 1] 



CO 



AcX>-wSd|*- S0»- Ha* 



Hp=t^ O^oCH-OONH 



9Hi CHi ar 



The ofatdned mametic-substance endocyst particle b refined by repeating centrifugal 
separstion and ro-di stf a» ut ion with (fistiDed water, aitd performing it in order to remove a 
residud monomer, a polymerization initiator, unreacted ron ion. etc. After performmg centrilugd 
separstion, a supernatant b thrown away by the deeantation. dstOed water b added, and a gbss 
rod perfarm s re-dstrimtion. It moves to a glass vid after purification, and seab and saves by 
the cover and parsfflhi 
10027] 

The magnetie-substarKe endocyst particle of thb invention b very suitable for {mmtmoassay. 
and can obtwt the partide for enmunoosssy by adsorbing or comMnmg an aiAigen or an witibody 
with a mapwtic-substance endocyst partide. Such a partide fior immunoassay b abo one of 
thb ffiventKms. 

It b not bdted especially as an approach of adsorbing or combnng an antaMMfy or an witigen 
•nth the m«0ietic-st*stance endocyst pattide of tKs hventiort, for eiample; wdHuiown 
approaches, such as a physicahadsorption method and a chemied bond method usir« a 
carbodHnide. can be used 
[0028] 

The mapietic-substanee endocyst partide of thb Invention or the partide for immunoassay of 
thb invention can tie used suitable far immimoassay. 

As the above-mentioned immunoassay. w eB k n o w n approaches, such as radioimmunoassay 
which used the magnetic-substance endocyst particle as *«**, and enzyme immunoassay, are 
mentioned, for exampb. and tiie antigen or antOiody made into the purpose can be measwed by 
the sandwich technique or the competing method. Moreover, the botopo which b the m»lw of 
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the above-mentioned approach, an enzyme, etc. can ui 
partide as an indicator instead of. 
{0029] 

Since the magnetic-substartce endocyst particle of this invention is a narrow particle of the 
partide size cfistribution which carries out distributed content of the magnetic substance at 
homogeneity, it can measure the magnetic substance with sufficient sensibility to a precbwn m 
the immvKMSsay used as an irvficator by using the magnetic-substance endocyst partide of thb 
inverttion. Namely, the particle for immunoassay which cond>ined with the magnetic-substance 
endocyst particb the antigen or antSmdy wNch it is going to measure, the antS>ody which reacU 
specifically, or the antigen is used. After making thb particle for immunoassay, the antigen wNch 
it b going to measure, or an antSwdy react the antigen or antibody which it b going to measure 
can be measured qualitatively and quantitatively by measurir^g the magnetic amount of the 
magnetic-stAstance endocyst partide in the partide for immunoassay which reacted 
[Effect of the Invention) 
[0030] 

Since the magnetic-substance endocyst particle of invention accor<&\g to claim 1 conuins tho 
mapietic stAstance with a mean particle dbmeter of l-30nm inside, while excdiing in the 
magnetic response characteristic of the magnetic substance, it excels in a magnetic response 
characteristic, and it excels also in the dispersibiltty of the magnetic substance within a 
magnetic-substance endocyst partide, namely, particle size is ( particle size <fistn'bution is also 
narrow and ] magnetism is uniform and still more uniform [ a magnetic-substance endocyst 
particle ]. Therefore, immurwassay can be quantitatively performed only in adifition to a 
^laBtative target with the outstarxfing sensitometry by being able to use it suitably as an object 
for immuwassay as which sensitometry etc. is required, and measuring the magnetism of the 
magnetic-substance erxJocyst partide which contrS>uted to the immunoreaction in immunoassay. 
Moreover, since the front face is formed from the organic high polymer, an antigen or an 
antSiody can be combined certainly. 

Inside a particb. sinci iron ion oxidizes and is formed preferably, the magnetic substance is 
incorporated by certain In a magnetic-substance endocyst particle, and homogeneity, and, as for 
the magnetic-substance endocyst partide of invention according to claim 2. and the magnetic- 
substance ertdocyst particb of invention according to cbim 3. the magnetic substance can 
discover certatniy a metal ion and the sensitometry required of immunoassay. 
The magnetic-substarKo endocyst particle of invention according to cbim 4 can carry out 
synchronization of the particle formation and magnetic-substance formation by the 
polymerization certainly while partble formation by the polymerization is ensured, since the 
organb high polymer which constitutes a mapietie-substance endocyst particle is an acrylic 
monomer. Therefore, a magnetic-substance endocyst particle can l*ave uniform magnetism, and 
partide size distribution can also be narrow, and the sensitometry which was more excellent in 
immunoassay can be discovered. 

Since the ma^tb-subsunce endocyst particb of invention aceorcfing to cbim 5 is an acrylic 
monomer in which the orgartic polymeric material which constitutes a ntagnetic-substance 
endocyst partble has a glyddyl poup. itexeeb in compatUfty with suitable iron ion and 
magnetito to form the magnetic substance, therefore a mapwtie-substance endocyst particle 
becomes that by wKch the magnetic substance was dbtributed more by homogeneity, and the 
sensitometry required of immunoassay becomes what was more excellent 
Since tho magnetic-substance endocyst partide of invention accordng to cbim 6 is the 
combination of the hy^ophobic acryfie monomer of specification [ an orgarMc high polymer ] and 
tiie hydrophilie acrylw monomer whbh constitute a macnetic-tubstance endocyst partide it b 
not only easy to incorporate a metal ion to homogeneity during a particle polymerization, but it 
exceb in the ifist/Auted stability of a mapietic-substance endocyst partide. Therefore, in 
dispersion liquid, it can pass by condensation, and a particle cannot setfiment by the time, 
excessive processes, such as sonication, cannot be needed, but the sensitometry which was 
excellent in immunoassay etc. can be discovered. 

Since mean particle diameter is O.OS-I rabrometer. it is easy to cany out polymerizatbn 



actuation, namely, as for the mapwtic-substance endocyst partide of mvention accorxfing to 
daim 7, the above magnetic-substance endocyst partides are obtained certainly. 
Since the content of the magnetic substance is 0.1 - 40 V of the weight the magnetie- 
substance erKfocyst particle of invention aecordfaig to claim 8 can dbcover the outstandng 
martetic response characteristic uniformly and certainly, and can apply it suitably with 
immunoassay. Moreover, it b easy to carry out polymerization actuation and the above 
masnetic-substance endocyst partides are obUined certainly. 
Since the manufactire approach of invention accor<Sng to cbim 9 to 13 carrios out 
synchronization of the process which farms the magnetic substance for the process which forms 
a partide, it can obtain the above-mentioned magnetic-substance endocyst particle easBy and 
certainiy. 

Since the magnetic-substance endocyst particle which is support contains tl 
substarwe with a mean particb diameter of 1-30nm inside, it exceb a 
characteristic, and magnetism b uniform and particb sbe b [ partide size <fistribution b abo 
narrow and ] still more taiiform [ the partide for immunoassay of invention a c c or di ng to cbim 
14 ]. Moreover, since the front face b formed by the organb high polymer, the antigen or the 
anta>ody is comlwied certainly. Therefore, it can be used suitable for tho immiaioassay witfi 
which sensitometry etc. is demanded, and immurmassay can be quantitatively performed only in 
addition to a qualitative target with the outstanding sertsitometry by measurmg tiw mapietism of 
the ntagnetic-substance endocyst particb in the particle for imnunoassay wluch contributed to 
the immunoreaction in immunoassay. 
[Best Mode of Carrying Out the Invention] 
[0031] 

Although an exampb b hung up over bekm and thb invention is expbined to it in more deUQ, 

this invention is not limited only to these exampbs. 

[0032] 

(Examples 1-7) 

Weighing capacity of the various monomers and 90g of water shown in Table 1 was carried out to 
the Z1Xkn\ A opening flask. A stirring seal, a stirring rod. a reltux cooling pipe, and Ceram rubber 
were attached in each opening. The system was put into the 70-degree C thermostat and the 
nitrogen purge of the inside of a system was carried out for 30 minutes, stirring by 2Q0rpm. 
Then, KPS wfiich is the polymerization initiator melted in water 0.06g was dissolved in lOg water, 
and it poured in into the system with the glass syringe. This time was considered as 
pdymerization initiation, after 2 imnutes. the gbss syringe was used and the FeCI2.4H20 water 
sokition of the specified quantity was poured in. The polymerization was performed from 
polymerization initiation for 20 hours. In order to obtain moderate oxicfizing power, it is NH40H in 
the middle of a polymerizatioa O.I&5g was added. 

The produced partide was refined by repeating centrifugal separation and re-distributim 4 
times, and performing it with distilled water. Under the present circumstances, centrifugal 
separation was performed by 20 degrees C and 1 3500rpm. Alter performing centrifugal 
separation, the supernatant was thrown away by tho decanution, distilled water was added the 
glass rod performed re-dbbibution, and the mapietio-substance endocyst partide was obtained 

(0033] 
(Tabb 1] 
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[0034] 

Die pMbSeation of front Nalw b n AAms. 

CKlAi Oyddyt iiwthBti ytits 

ECOM: Ethylene flycel <Smeth»crytete 

AARKAoybnHde 

PE-90: Polyethylene ttycol methecryfate (n= 2) 
Pe-3Sft Polyeth y lene gly co l methaeiybte Cn= 8) 
NE-20( 



2) 



[0038] 
(Xe 
(0037) 
SE-2ft 
[003$] 
[PonnubS] 



S04NH4 wncnf a fonnulej 



(X 

[0040} 

AiXHJtt 

condition of a particle was observed vtsuaOy. Moreover, the refined marwtie-sUbstvwe 
endocyst particle was cSuted with water, self-possessed immobaization was canted out on the 
eoflo^ membrane supported in a metal mesh, and the gestA of a particle was observed with 
the transmission electron microscopo CTEM). 
[0041] 

The acpesate was accepted in part and since the example 1 was a little low thing of the 



<irtxiMA e4 stabSty at which a partide scAnents a 

(fetriwted tt On the other hand, the aswtsto was accepted by neither twt. as the e 
2-5 wan Po*yethyteno-fVcol methacrybte as a h y diop h g e monomer, the vtan^in 6 and 7 
uxinc a reacum cfnivfier. the partide with hi^ dntrftuted stabSty was cbtsmed Espeetafly the 
exsivlea 6 and 7 uswti a reactant emulsificr had a smal pain size, ml it was adidtted that 
(btarftiuted ctabSty wax excelent Moreover, it was observed inside the pwtide that the pvtide 
of examples 1-7 b at • prafie with a beautifti partide front face indbdng the mapietic 
substance. The TEM photopaph (mean partide dbmeten 0.21 mi cr o met era of mapwtic- 
sdkstance endocyst partides. Snm of macnetic substance) of the mapwtic-sii wta n ce o^ocyst 
partide of an exanvia 2 was shown in <frawinK 1 . 
(0042) 

It chedied by viewmg that the produced macnetkrsubstance endocyst partide (examples 1-7) 
«as suit^ <auted with Ettle picUng and <fistaed water in a I.Sml micro tube as a chedi of 
bemg able to draw near to a magnet, stood a tube to micro tube **** (the product made frwn 
DYNAL UPC(trademaHO.M) with a mapiet and the partide currently <Sstnbutsd could <kwm h 
near to a magnet It was imagined that espedaVy the examples 2-5 using polyethylene-flycol 
methscrylate as a hytk^jphSc monomer have large m agwtiam compared with other examples. 
The mean partide dometer of the raapietie substance of the mapietic-xubstanee endocyst 
partide b each example was shewn ei Table 2. 
(0043] 
rTable2) 
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(0044) 
(ExanvleS) 

Weighing capacity of the various monomers and water which are shewn h a 200M 4 epena^ 

flask bdow was canned out. 

AAm/GMA/EGDM/H2O=0.t5/2J35/0X>15/90(g 

A stirring seal, a stinring rod. a reflux coding pipe, and Coram rubber were attached h each 
opening. The system was put into the 70-degFee C thermostat, and the nitrogen purge of the 
inside of a system was carried out for 30 minutes, stirring by 200rpm. Then. KPS which b the 
polymerizBtjen Mtiator mdted in water 0.06g was cSssdved in tCg water, end it poured in trio 
ttw aystem mUh the glass syrmge. This time was considered as polymerization initiatioa after 
predatenraned time, the glass syringe was used and the FeCi2.4H20 water solution (FeCCl4H20 
O.I65g is dttsohmd in Sg of water) was poved in. h order to obtain moderate oxiditing power 
after [of polymerization initiation] I minute. NH4 0H/H2O:0.165/5(g) was added, and the 
pdymerizatien was performed for 2 hours. 
(004$| 

TheproAiced partide was refined by repeating centrifugal separation and rv-dstribution 4 
timesL ind perfbnnaig it with dbtaied water. Under the present circumstaneea. centrtfui^ 
separation waapeHbrnied by 20 depwC and 13500rpm. After per f ormii ^ corttrifugal 
separation, the supernatant was thrown away by the deeantation. dstiOed water was added, the 
glass rod performed re-distraiution, and the ma«netio-substance endocyst partide was obtoined 
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[0046] 
(Examples) 

The mapietie-substanee endocyst partide was obtained like the example 8 after polymerization 
initiation except havmg added the foltowing matter to predetermined time, and polymerization 
time amount being 3 hours. 

After [ of polymeHzatkKi initiation ] 30 rrxnutes NH4 OH/H2O=0.16S / 5 (g) 
After [ of polymerization initiation ] 60 minutes KPS/H2O=0.l65 / S (g) 
(0047] 

(Example 10) 

The magnetic-substance endocyst particle was obtMied Sie the exampla 8 after polymerization 
initiation except having added the followtng matter to predetermined time, and polymerization 
time amount being 3 hours. 

After [ of polymerization initiation ] 60 minutes KPS/H20s0.18S/S(g) FeCI2.4H2 O/H2O=0.088 / 

5(g) 

After [ of polymerization initiation ] 120 minutes GMA;4.5(g) NH4 OH/H2O=0.165 / S (g) 

[0048] 

(Example > 0 

The magnetic-substance endocyst partide was obtained like the example 6 after polymerization 
initiation except having added the following matter to predetemmned time, and polymerization 
time amount being 4 hours. 

After [ of polymerization initiation ] 1 minute NH4 OH/H2O=0.165 / S (g) 
After ( of pdymerizatien initistion ] 120 minutes KPS/H2O=0.165 / 5 (g) 
[0049] 

(^stalt observation of the particle by TEM was performed to the obtained magnetic-substance 
endocyst particie (examples 6-11). 

As for examples 9 and 1 0, it was admitted by each that particle size was increasing inclu<fing 
many magnetic substance rather than the example 8. Moreover, in the example 1 1 . K was 
observed including the mastic substance comparable as examples 9 and 10 inside that a 
particle front face is a beautiful profile. It was guessed that adding NH40H in the phase wfwre 
particle pmth is quicker than an oUi experiment is the factor which checks growth. On the 
other har>d. it was checked that it is observed that conversion becomes about 100%. a secortdary 
particle is not formed, but the particle front face is covered by the polymer, and the adding after 
RMxing of a polymerization initiator is an effective means. The mean partide dameter of the 
magnetk substwiee of the magnetic-substance endocyst partide in each exampla was shown in 
Table 3. 
[0050] 
[Table 3] 
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[cost] 

Furthermore, the particle for immunoassay was produced from the magnetic-substance endocyst 
particle obtained in the example 2. and immivioassay was performed. 
(Production of the particle for immurtoassay) 

6n>l (too mmolA pH7.S) of phosphate buffer sok/tions was added to 30mg of magrwtic- 
stAstarKe endocyst particles obtained in the example 2. and at- king-intervals aJignment 
separation was performed in ISOOOrpm for 20 minutes. 1ml of solutions which dissolved the anti- 
HBsAg morwclonal antibody in the phosphate buffer solution (100 mmol/l. pH7.5) so that it might 
become the cortcentration of 0.25mg/ml was added to the obtained dregs, and churning nuxing 



was carried out at the room temperature for 20 hours. Thea in order to remove an tvireacted 
anti-HBsAg monoclonal antbody. atHong-intervab aligrvnent separatwn was performed in 
ISOOfrpm Ibr20iiunute8. 6ml (lOOmmoi/l. pH7.5) of phosphate buffer sdutkms was made to 
Kispend the obtained d-egs further, and at-long-intervab alignment separation was again 
Pe r farm e d In f SOOOrpm for 20 minutea. Then, Bml of sdutwns which dissolved in the phosphate 
buffer sdution (100 mmd/L pH7.5) so that it rnght become 1% of the weight of concentratwn 
was made to suspend cow swum abwnin. the obtainad dregs were agitated at the room 
temperatire for 1 hmr. blocking preeessine was parfbrmed. and the partide for immunoaaaay by 
wKdt the anti-HBsAs monoclonal antbody was combined with the mavMtie-substanea 



Next ki order to carry out refrigeration praaervation of the obtained partide for immunoassay, 
ftml of sdutiens wMch performed at-long-intervals afipmant aeparation in ISOOOrpm for 20 
minutes, dnsdved the obtained d^gs ki the phosphate buffer adutkm (100 mmolA pH7.5) so 
that the concentration of cow senim albumin might become 1% of the weight, and dnsolved the 
sodium azide further so thst it might become 0J)1% of the wei^ of concentration was made to 
suspend, and refrigeration preservation was canried out anmedately. 
[0052] 

(Production of a test piece) 

The nitroceUdose membrane (5RHF, Nhon MilGpora make) waa judged h wklth-of-feee [ of 
30em ] X (Se length of 6cm. and the sdution which <fissdved the anti-HBsAg monoclonal 
antbody whk:h has a different reaction epitopa from what waa used for the 3em part (reactive 
site) by the above'-mentiorted partide for immunoassay in the tris hydkWilorio-acid huffier 
sokjtnn (10 mmol/l. pH7.4) so that it might become the concentration of ISkng/ni was applied 
from the die-length direction upper limit with a width of face of 0.7mm in the shape of a straiiht 
Kne. Then, after drying at 37 degrees C for 2 hours, it was immersed in the sdution which 
dissolved cow serum albumin (Wako Pu-e Ohem make) in the phosphate buffer Eokjtion (100 
mmoi/l. pH7.5) so that it mi|ht become IV of the weight of concentration for 1 hour, and 
blocking processing was performed. Furthermore, after that, lauryl benzenesdforuc acid sodiian 
was dried urxler the room terrqterature after washing and within the silica gel desiccator with the 
sokrtk)n which dbsdved in the phosphate buffer sdution (100 mmd/l. pH7.5) so that it might 
become 0.1 % of the weight of concentration, and the anti-HBsAg monodend antftiody fixed film 
was obtained. 

The obtatrted arrti-HBsAg monoclorul arHibody fixed film was cut out in widtti of face of Smn. 
the fater paper for water absorption with a wridth^f-face ( of 5mm ] x die length of 2cm (Nihon 
MilEpore make) was put on the die-length direction upper limit, and it fixed on the transparent 
tape, and considered as the test piece. 
[0053] 

(Operation of immunoassay) 

The solution wHch (fissotved the above-mentioned particle for immunoassay in the phosphate 
buffer sokitkx) (100 mmol/l. pH7.5) so that it might become 0.1% of the weight of cor>cenlration. 
(£ssolved cow serum albumin further so that it might become 1% of the weight of concentratmn, 
and {fissohred the sodium azide further so that it might become 0.01% of the weight of 
concentration was produced, and 20micro of these sokitions I waa added to each well of 96 wdl 
microplate (NARUJIENUNKUINTA National make). 

Next the HBs antigen reference standard (SO lU/ml) was dikited with the phosphate buffer 
sokition (100 mmd/l. pH7.S) so that it might t>ecome predetermined concentration, respectively. 
1 0Omicrot was put in after Bdditk>n mixing artd the test piece was put in in the well at the weD. 
artd it stood so that a standing position might t>e carried ouL 

In the place and reactive site which took out the test piece, the magrvetism acconfing to HBs 
antigen concentration was checked after 30 minutes, and the useful thing was shown in the 
immurwassay which uses magnetism as an irtdicator. 
[Brief Description of the Drawnngs] 
[0054] 

[Drawing t] It is the TEM photograph of the magnetic-substance endocyst particle (mean 
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DESCRIPTION OF DRAWINGS 

CBrief Descrfptbn of the Orvwincs} 
10054] 

[DrewirMi t3 It is the TEU photDpaph of the matnetie-sufastence endocyst psrtide {meen 
particla dbmeter; OZI mkranetert of mepietio-substviee endocyst psrtides. Snm of mecnetie 
aubstarvo) of an eismpis 2. 
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